The effects of chronic stress and glucocorticoids receptor antagonist (RU486) on expression of melanocortin 4 receptor (MC4R) mRNA in arcuate nucleus (ARC) of male rats were evaluated. In this study, adult male Sprague Dawley rats were placed into four groups (n=6/group); stress, RU486, stress/RU486, and control groups. In stress group, the rats were restrained, 1 h/day, for 12 days. In RU486 group, the rats were injected RU486 for 12 days. In stress/RU486 group, the rats were injected RU486 1 h before the stress process for 12 days. Relative expression of MC4R mRNA was determined using real-time PCR. Relative expression of MC4R mRNA in the stress group was higher than that of the control rats (P<0.05). Relative expressions of MC4R mRNA were not different between the stress, RU486 and stress/RU486 groups (P>0.05). Chronic restraint stress causes increase in mRNA expression of MC4R in ARC and blockade of glucocorticoid receptors has no effect on this up-regulation. 
(ARC) nuclei of the hypothalamus, the main areas of the brain that directly regulate the activity of stress axis (6, 7) , indicating a potential role for MC4R in stress system. MC4R co-expressed with corticotrophin releasing hormone (CRH) containing neurons in hypothalamus (8) and central melanocortin increase adrenocorticotropic hormone (ACTH) plasma concentration (9, 10) . Central administration of MC4R agonist increases anxiety behaviors (11) .
The stress response leads to the production of glucocorticoids via activation of a cascade conducted through the hypothalamic-pituitaryadrenal (HPA) axis. The effects of long-term stress exposure are numerous and complex. Some of these adverse effects on health are increased cardiovascular diseases, increased prevalence of obesity, depression and anxiety disorder (12) .
Although there are indications that MC4R is involved in the stress systemit is not clear if glucocorticoids have effects on expression of MC4R in stress. The present study considers the way chronic restraint stress modulates hypothalamic MC4R expression using RU486, a glucocorticoids receptor antagonist in adult male rats. 
Materials and methods

Animals
Chronic stress induction
The rats were randomly divided into four equal groups (n=6) including stress, RU486, stress/RU486, and control groups. In stress group, the rats were individually restrained for 1 hour session in plastic cylinders (20.5 × 8 × 6 cm) which had holes for ventilation and their extended tails.
The cylinders were just large enough to allow rats of the size used to turn around easily. In RU486 group, the rats were injected subcutaneously with RU486 (2.5 mg/kg, 20 µl/rat; ab120356, Abcam Ltd, Cambridge, UK) for 12 days. In stress/RU486 group, the rats were injected subcutaneously with the same dose of RU486 1h before the stress process for 12 days. The control group rats were allowed to move freely in the laboratory rat cage type III and did not receive chronic stress and/or RU486.
MC4R real-time PCR
Five male rats were used as the control 
Results
There was no significant difference in weights between rats in all groups (Table 2, P>0.05).
Relative expression of MC4R mRNA in ARC in the chronic stress group was higher than that of the control rats (P<0.05, Figure 1 ). Relative expression of MC4R mRNA was not different between the stress, RU486 and stress/RU486 groups (P> 0.05).
Further, no difference was observed in relative expression of MC4R mRNA between the control, RU486, and stress/RU486 groups (P> 0.05).
Discussion
Chronic restraint stress noticeably increased MC4R mRNA expression in ARC of hypothalamus in rats. Consistent with our findings, electrical foot shock stress in rat increased MC4R mRNA in the hypothalamus (15) . Moreover, acute stress increased MC4R mRNA in the amygdale of rats (11) and hypothalamus of mice (16) . In the present study, this change in increase of MC4R expression after chronic stress was not associated with change in body weight. In contrast, during acute stress in rats decreased MC4R function was observed with increased body weight (17) . On the other hand, rapid-eye-movement sleep deprivation stress in rats did not change the expression of MC4R genes in hypothalamus (18) . MC4R expressing neurons of the ARC are the POMC neurons, the activation of which reduces food intake behaviors. POMC neurons project from the ARC to the amygdale to mediate anxiety (19) . α-MSH production and release are specifically up-regulated due to emotional stress (20) . This may reflect changes in element of feeding behavior related to stress signals to a specific neuronal population. Several studies have implicated MC4R in anxiety and stress situations (17, 21) but do not identify the exact mechanism involved. However, it is shown that central administration of a melanocortin agonist increased the effect of chronic stress (22) .
Moreover, chronic stress had no effect on melanocortin-4 receptor knock out mice (22) According to the present findings, relative expression of MC4R mRNA did not change after RU486 injection with or without chronic stress.
Chronic stressful condition upregulates MC4R expression and this interaction with stress is not related to glucocorticoid receptor activation. One explanation for the dissociation of MC4R expression and glucocoticoid receptor in stress response in the present study can be explained by the fact that stress exposure is a highly heterogeneous concept with varying levels of timing and severity, and it is not acceptable that stress exposure would exert a uniform effect. Stress likely affects the way the HPA axis and body weight are coupled in different ways depending on the type and time course of stress (23).
In conclusion, it was found that chronic stress caused marked increase in MC4R expression, with Values are expressed as mean± SD g no change in this effect in the presence of RU486, a glucocorticoid antagonist.
